Calcium-dependent protein kinase C activation in acutely isolated neurons during oxygen and glucose deprivation.
Glutamate excitotoxicity and necrotic cell death are characteristic features of ischemic neuronal injury. In the penumbral area, glutamate exposure is less pronounced and neuronal death is delayed. Recent studies suggest that delayed neuronal death is propagated by intracellular signalling pathways. Protein kinase C (PKC) activation may initiate apoptosis, but its role in ischemia is still not clear. In this study the PKC activity was investigated during non-excitotoxic ischemia in acutely dissociated rat CA1 neurons. During oxygen and glucose deprivation (OGD) the PKC activity measured with the fluorescent dye Fim-1 increased rapidly reaching a maximum of 31+/-8% (P < 0.05) after 5 min. When extracellular Ca2+ was depleted, the fluorescence intensity increased by 20+/-8% (P<0.05), but with a slower onset. In neurons treated with thapsigargin in a Ca2+ depleted solution, however, OGD did not trigger PKC activation. The results suggest that the PKC activation is mainly triggered by Ca2+ release from endogenous stores.